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5711 ABSTRACT

Mesophase pitch containing quinoline soluble meso-

phase is produced from a pitch having a specific aro-

“matic hydrogen content with a short heat treatment
“time without conducting any special treatment such as

extraction.

8 Claims, No Drawings
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PROCESS FOR PRODUCING MESOPHASE PITCH |

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a process for producmg
mesophase pitch.

In accordance with this invention, mesc)phase pitch
contalnmg quinoline soluble mesophase may be pro-

duced in a short heat treatment time without conduct-

Ing any special treatment such as extractmn

2. Description of the Prior Art

Most of commercially available carbon fibers are
currently produced from polyacrylonitrile fibers. How-
ever, they are extremely expensive because the starting
material polyacrylonitrile fibers are expensive and the
yield of carbon fiber obtained is low. On the other hand,
a process utilizing carbonaceous pitch as a starting ma-
terial has particularly aroused great interest in recent
years since the startlng material 1s inexpensive and the
yieid of carbon fiber is high.

Carbon fiber obtamed from an optically isotropic

‘pitch is low both in strength and modulus. In order to
obtatn a high-strength, high-modulus carbon fiber, it is
necessary to subject an isotropic pitch to heat treatment
to form mesophase which is a kind of liquid crystal. The
pitch containing such mesophase, especially the pitch
containing 40% or more of mesophase suitable for the
production of high-performance carbon fibers, is called
the “"mesophase pitch”. A representative process for
producing mesophase pitch is, as described in Japanese
Patent Pubhcation No. 1810/1979, that comprises heat-

Ing an 1sotropic pitch at 400° C. for 17 hours, thereby

forming about 50% of mesophase. However, almost all
mesophase obtained by this process is insoluble in quin-
oline and pyridine, and therefore the st}ftenmg point of
mesophase pitch was high and hence Splnnmg was diffi-
cult.

On the contrary, mesophase pitch contammg quino-
line soluble meSOphase has the advantage that the soft-
ening point is low and thus spinning is facilitated, and it
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2 |
ble mesophase is obtained by subjectmg a pitch to a
physical 0perat1on such as extraction with a solvent.
Pitches used in these methods are mainly petroleum
pitch and coal tar pitch. It is reported that when pro-
ducing mesophase pitch containing 40% or more of
mesophase from ethylene tar pitch (pitch starting from
an ethylene bottom) having properties different from
those of these pitches, nothing but that containing more
than 60% of pyridine insolubles can be obtained [see S.
Chwastiak, 1. C. Lewis, Carbon, 16, 156-157, (1978)].
In Japanese Patent Application Laid-open No.
101915/1981, mesophase pitch containing pyridine solu-

‘ble mesophase is obtained by heat treating a pitch pre-

cursor such as ethylene tar at 400°-550° C. under pres-
sure and subsequently heat treating it under atmo-

spheric pressure while passing an inert gas thereover. o
The heat treatment conditions are similar to those de-

scribed in Japanese Patent Application Laid-open No.
55625/1979, and have a problem that the heating time is
long.

In addition to these known technlques, a method
which comprises reacting pitch with tetrahydroquino-

~ line at about 400° C., subsequently heat treating at about -
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500° C. under reduced pressure for a short time to ob-
tain an isotropic pitch called the premesophase, and
obtaining a high-performance carbon fiber therefrom -
has been published (Nippon Keizai Shinbun dated Aug.
22, 1981). Furthermore, in Japanese Patent Application
Laid-open No. 157679/1980, a high purity petroleum
pitch is obtained by treating a petroleum residual oil.
with hydrogen and heat treating it under pressure.

As described above, none of the known techniques
were free from problems, for exampie, a special treat-
ment such as extraction was needed for producing
mesophase pitch, the steps were comphcated the treat-

ing time was long.
It was previously discovered that when using a cata-

lytically cracked bottom as a starting material and,
without any pre-treatment, heat treating it at 430°-550°
C. under reduced pressure or while passing an inert gas

~ thereover until at least 40% of mesophase has been

- has drawn attention as a suitable starting material for |

‘mgh-performance carbon fibers. Examples of the prior

art relating to the production of mesophase pitch con-
taining quinoline soluble mesophase are as follows:

In Japanese Patent Application Laid-open No.
- 160427/1979, a quinoline soluble mesophase is obtained
by extracting an 1sotropic pitch with a solvent and heat-
ing the insolubles at 230°-400° C. This is referred to in
the present specification as the nec}meSOphase and the
solvent insolubles before heating as the neomesophase
former or NMF fraction. --

Further, in a series of patents, there have been pro-
posed the increase of the NMF fraction in quantity, the
improvement of the method for separating the NMF

fraction. (see Japanese Patent Application Laid-open

Nos. - 58287/1980, 130809/ 1980, 144087/1980,
2388/1981, 109807/1981, 167788/1981 and 2393/1982,
respectively).

In Japanese Patent Application Laid-open No.
55625/1979, mesophase pitch containing pyridine solu-
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~described hereinbelow, for example, an ethylene bot-
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24899/1982 and 24900/1982.

formed, mesophase pitch containing quinoline soluble
mesophase may be obtained. This pitch may be easily

spun to form- a high-performance carbon fiber. The

present mventors have filed application for patents re- .
lated thereto (Japanese Patent Applicationn Nos.

However, when a heat treatment similar to that de-
scribed in these patents was conducted on a pitch, ob-
tained by removing low-boiling distillates from a start-
ing material employed in the process of this invention

tom, the formed mesophase pitch had a high softening
point and thus was not suitable for spinning.

Various kinds of starting material pitches, their prop-
erties, further treating conditions of these pitches have -
been studied, 1n pursuit of a process of producing high-
performance mesophase pitch more advantageous for
commercial production than the above-described
known techmques As a result, 1t has been discovered-

- that by using a specific pitch and conducting a treat-

ble mesophase is obtained by heat treating an isotropic

pitch at 380°-430° C. with stirring while passing an inert
gas thereover. The heating time in this methods is 2-60

hours.
In Japanese Patent Application Lald .open No.

57381/1981, mesophase pitch containing pyridine solu-

63

ment in a high temperature region, which had not been
conventionally employed under reduced pressure or
while passing an inert gas thereover, a low softening

~ pomnt high-performance mesophase pitch containing

quinoline soluble mesophase may be obtamed wrthout
conducting any special treatment.
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SUMMARY OF THE INVENTION

Accordingly, this invention provides a process for
producing mesophase pitch which 1s characterized by

heating a pitch having an aromatic hydrogen content of >

50-90% at a temperature in the range of 430°-550° C.
under reduced pressure and/or while passing an inert
gas thereover until at least 40% of mesophase 1s formed.

The pitches produced by the process of this invention
may be used in the production of carbon molded prod-
ucts such as films, sheets, as well as carbon fibers.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As the starting material pitches used in this invention,
pitches obtained from a residual oil obtained when py-
rolyzing petroleum distillates such as naphtha in a tubu-
lar furnace, a residual oil obtained by pyrolysis of heavy
oils in a fluidized bed, coal tar are employed. These
pitches must have an aromatic hydrogen content of
50-909% relative to the total hydrogens, as measured by
nuclear magnetic resonance, on the residue from which
distillates having a boiling point at normal pressure of
450° C. or below have been removed or, if said pitch
contains solvent insolubles, on that from which such
insolubles have been removed beforehand. Therefore,
the starting material for the heat treatment may contain
distillates of 450° C. or below.

The starting material pitch used in this invention 1s a
pitch having an aromatic hydrogen content of 50-90%,
preferably it is a pitch of 55-85% thereof, and more
preferably 60-80%. Where the aromatic hydrogen con-
tent is lower than 50%, the quinoline insoluble content
in the mesophase pitch obtained by the heat treatment is
increased, and the softening point 1s increased and thus
spinning becomes difficult, whereas if said content ex-
ceeds 90%, the spun pitch fiber has poor reactivity to be
rendered 1nfusible and it takes a prolonged time to ren-
der it infusible.

Therefore, before conducting the heat treatment ac-
cording to the process of this invention, if the aromatic
hydrogen content is lower than 50% or exceeds 90%,
or if it 1s even within the range of 60-909% but still out
of the range of 60-80%, the aromatic hydrogen content
may be adjusted beforehand by conducting non-
catalytic hydrogen treatment of the starting material
pitch as needed. For example, when said hydrogen
content 1s to be increased, the hydrogen treatment may
be conducted under the following conditions. The treat-
ing temperature is 400°-520° C., preferably 410°-510°
C., more preferably 420°-500° C. At a temperature
below 400° C., the treatment requires a prolonged time,
and further the resulting mesophase pitch has a rela-
tively high softening point and hence spinning becomes
difficult. At a temperature higher than 520° C., precipi-
tation of carbonaceous materials becomes remarkable,
and thus this is not desirable. The hydrogen partial
pressure is generally 5-250 kg/cm?, preferably 10-200
kg/cm?. In addition to hydrogen, gases which do not
adversely affect said treatment, for example, low molec-
ular weight hydrocarbons, nitrogen, carbon dioxide,
may be present from the initial stage of the hydrogen
treatment. While the.hydrogen treatment time wvaries
depending on the starting material, the reaction condi-
tions such as the reaction temperature, the hydrogen
partital pressure, the desired degree of hydrogen treat-
ment, 1t 1s generally 30 seconds to 8 hours, preferably
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4

one minute to 7 hours, and more preferably 2 minutes to
6 hours.

Said treatment may be conducted either in a continu-
ous manner Or 1n a batchwise manner.

The hydrogen treatment in accordance with the pres-
ent invention is especially effective on a residuai o1l
formed during production of ethylene by pyrolysis of
petroleum fractions at 700°-1000° C. (ethylene bottom).
The term “petroleum fractions” as herein used means

distillates such as naphtha, light oil, residues, crude otls,
and products obtained by subjecting them to treatment

such as hydrogenolysis and hydrodesulfurization. The
residual oils may be employed in the form of tar con-
taining liquid distillates or may be employed in the form
of pitch by distilling off the liquid distillates, or even the
liquid distillates may also be employed alone. The afore-
said ethylene bottom has a particularly low content of
impurities such as sulfur as compared with the catalyti-
cally cracked bottom and coal pitch and thus 1s pre-
ferred as a starting material for high purity carbona-
ceous materials, although the present process may also
be applied to the catalytically cracked bottom.

The hydrogen treatment employed in the process of
this invention involves a sort of hydrogenolysis or hy-
drodealkylation, thereby the proportion of the aromatic
hydrogens 1s adjusted. It i1s also presumed that at the
same time the purity is also enhanced by the hydrogena-
tion of the olefinic double bonds, the decomposition of
the impurities containing sulfur or oxygen. In other
words, it is presumed that although the starting material
as such for producing mesophase pitch containing quin-
oline soluble mesophase has too high of a proportion of
aliphatic side chains and/or alicyclic moieties, it 1s con-
verted, by enhancing the aromaticity by the hydrogen
treatment, into a starting material having an appropri-
ately adjusted aromatic hydrogen ratio. Such a starting
material has a composition for forming high-perfor-
mance mesophase pitch excellent in the balance be-
tween spinnability of the mesophase pitch produced
therefrom and reactivity to be rendered infusible of the
spun pitch fiber (speed to be rendered infusible). There-
fore, it 1s presumed that a higher temperature 1s required
as compared with the process in Japanese Patent Appli-
cation Laid-open No. 157679/1980 which chiefly aims
to obtain a good needle coke starting material by re-
moving impurities in an ethylene bottom.

The heat treatment 1n accordance with this invention
1s conducted in the temperature range of 430°-350° C.,
preferably 440°-530° C., and more preferably 450°-510°
C. Although the temperature for the heat treatment
could be higher than 550° C., mesophase pitch is formed
within an extremely short time and if the heat treatment
is extended at that temperature, the quinoline insoiubles
content 1n said mesophase pitch suddenly increases.
Hence, the production of carbon fiber utilizing this
mesophase pitch becomes difficult, and thus this 1s not
preferred. On the contrary, with the heat treatment
temperature lower than 430° C., 1t takes a prolonged
time to form mesophase and thus this is not desirable.

While the time required for the heat treatment varies
depending on the starting material pitch, the heat treat-
ment temperature, 10 seconds-150 minutes is generally
employed, preferably 1-120 minutes, and more prefera-
bly 2-100 minutes.

In the process of this invention, the above heat treat-
ment 1s conducted under reduced pressure and/or while
passing an inert gas thereover. With respect to reduced
pressure conditions, a pressure of 0.1-150 mm Hg 1s
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genera]ly employed preferably 1- 50 mm Hg. In sucha

case, it is desirable to effect it while stirring the material
- pitch, but it is not essential. As said inert gas, there may

“be employed, 1n addition to nitrogen and argon, for
. example, hydrogen, hydrocarbons which are gaseous at
room temperature such as methane, ethane, hydrocar-

bons which become gaseous at least at the heat treat-

ment temperature, steam. The amount to be passed is
200-5000 1/hr, preferably 400-3000 1/hr, per kg of the
starting material pitch.

10

‘High-performance mesophase pitch is obtained by

the process of this invention, but its formation mecha-
-nism has not been clarified. Whatever it may be, it is
necessary to heat at a specific temperature under re-
duced pressure and/or while passing an inert gas there-
over, and a process which satisfies only one of these

conditions cannot provide high- performance meso-

phase pitch.

Further, although in this lnventlon the heat treatment
is conducted while passing the aforesaid inert gas there-
over, 1t 1s also possible to remove the inert gas while
conducting the heat treatment, evacuate the system and
~continue the heat treatment under reduced pressure.
Further, the process of this invention may be conducted
while stirring the starting material pitch, but it is not
essential.

In the mesophase pitch obtained by the process of this
invention, mesophase i1s contained 40-100%, preferably
70-100%, and more preferably 90-1009. If the meso-
phase content 1s lower than 70%, especially 1if it is lower
than 40%, spinning of said pitch is difficult, and perfor-
mance of the obtained carbon fiber deteriorates. The
content of mesophase is determined by polarized light
microscopy observation at room temperature and indi-
cates the proportion of the area of the anisotropic part
relative to the entire area within the range of the polar-
1zed light microscope of said mesophase pitch (contain-

ing both isotropic and anisotropic parts). Further, the

quinoline insolubles content is 60% or less, preferably
- 40% or less, and more preferably 30% or less. The
migher the proportion of the quinoline insolubles con-

6 )
Havmg generally described this invention, a further
understanding can be obtained by reference to certain
specific examples which are prowded heremn for pur-
poses of illustration only and are not mtended to be -

limiting unless otherwise specified.

Example 1

A pitch was obtamed from an ethy]ene bottom pro-
duced by pyrolysis of naphtha (the boiling point at
normal pressure bemg 170° C. or above) by removing

the distillates having a boiling point at normal pressure _-

of 470° C. or below therefrom by d1stlllat10n The nu-

. clear magnetic resonance of this pitch was measured to

15

20

25

- 30

determine the aromatic hydrogen content. The mea-

surement was done using a (JEOL) nuclear magnetic =~

resonance spectrometer, model FX-270 (resonance fre-

gquency 270 mHz) in a carbon disulfide selvent and at a S

sample concentration of 5% by weight. The assignment '
of the chemical shift was done based on Fuel, 60, (1981),

pp. 221-231, Table 2 (ibld. p. 224), and a chemical shift =~

region of 9.30-6.30 ppm from the tetramethylsilane

standard was assigned to the aromatic hydrogens. The a

pmportlon of the aromatic hydrogens in the aforesaid
region of 9.30-6.30 ppm from the tetramethylsﬂane
relative to the total hydrogens was 45%.

73 g of the aforesaid ethylene bottom (the boﬂlng
point at normal pressure being 170° C. or above) was

charged into an autoclave of 120 ml capacity, which

was then pressurized to 70 kg/cm? with hydrogen. The

~ temperature was raised from room temperature to 460°

C. over 120 minutes and maintained at that temperature

for 80 minutes to effect a reaction, during which the

~ maximum pressure reached 155 kg/cm?. After cooling

35
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tent, the higher the spinning temperature, the more

frequently the deterioration of the pitch on spinning
occurs, and the lesser the spinning speed becomes.
The mesophase pitch obtained by the process of this

45

invention generally has a softening point of 350° C. or

‘below and can be easily spun.

The mesophase pitch obtained by the process of this
invention may be spun by a known melt spinning
method. While the spinning temperature depends on the
viscosity characteristics of the pitch, for example,
300°-450° C.
50-1000 m/min., although it is possible to spin at a
higher speed. By this, a pitch fiber of about 5-about 15

treated to be rendered infusible in an oxidative atmo-

50

1s employed. The spinning speed is

33

sphere such as an oxygen containing gas for example at

250°~400° C. for about 5-about 60 minutes, and then
-carbonized in an inert gas atmosphere such-as nitrogen,
argon, for example, at 900°-2000° C. for about 0.5--
about 30 minutes. If desired, it may further be treated in
the aforesaid inert gas atmosphere at 2500°-3300° C. to
make a graphite fiber. Further, in the aforesaid respec-
tive treatments, it 1s also possible to employ known
improved methods (for example those methods dis-

closed in Japanese Patent Appllcatlon Lald -open Nos
6547/1980, 101916/1981) |

60

65

to room temperature, the contents were removed and
distilled to remove the distillates having a boiling point
at normal pressure of 460° C. or below, thereby a pitch

‘was obtained at a yield of 209 based on the starting

material ethylene bottom. The aromatic hydrogen con-
tent of the pitch after the hydrogen treatment as mea-
sured by nuclear magnetic resonance was 72%.

- After the hydrogen treatment, 5.0 g of the aforesaid
pitch was charged into a reactor of 40 ml capacity and
dipped into a fused salt bath previously maintained at
490° C. in an argon stream. As a temperature of 485° C.
was reached in about 4 minutes after starting to dip, the

pressure inside the reaction system was made 10 mm
Hg, and heat treatment was conducted under the same

conditions for 13 minutes. As a result, a heat treatment
pitch was obtained at a yield of 75% based on the

‘charged pitch after the hydrogen treatment. The ob-
tained pitch had a softening point as examined on a

microscope equipped with heating stages of 305° C., a
mesophase content of 95% and a quinoline insolubles

wm may be obtained. The pitch fiber is subsequently =~ content by JIS K 2425 centrifugation meths:}d of 10% |

Cc}mparlscm 1

10 g of a pitch obtained by removing the dlstlllates |
havmg a boiling point at normal pressure of 470° C. or.
below from the ethylene bottom of Example 1 by distil-
lation was charged into a reactor of 40 ml capacity, and
heat treated similarly as in Example 1 under conditions
of a temperature of 485° C., a pressure of 13 mm Hg and

a time of 10 minutes. As a result, the yield of the pitch

was 60%, its softening point was 440° C., its mesophase

content was 35% and its quinoline 1nsolubles content o

was 91%.
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Examples 2-9

Reactions were effected by changing the conditions
for the hydrogen treatment and heat treatment in the
experiment in Example 1 to those set forth in Table 1,
respectively. In the distillation after the hydrogen treat-
ment, however, the distillates having a boiling point at

S

8

References 2-10

The mesophase pitches containing quinoline soluble
mesophase obtained in Examples 2-10 were respec-
tively melt spun using a spinneret of a hole diameter of
0.5 mm. The spinning temperatures and the spinning
speeds were as shown in Table 2.

TABLE 1
Hydrogen Treatment Pitch after
Time to Hydrogen
Raise Pitch Yield Treatment
Tempera- Tempera- Residence Charging Maximum after Aromatic Hydrogen
ture ture Time Pressure Pressure Distillation(@) Content
Example ("C.) (°C.) (min) (kg/cm?)  (kg/cm?) (% by weight) (%)
2 420 120 60 30 148 19 55
3 440 1235 60 70 135 17 59
4 440 123 20 70 129 19 36
3 440 18 60 70 117 18 29
6 460 129 80 20 96 22 67
7 460 24 10 70 130 17 57
8 480 20 10 60 141 22 61
9 500 42 10 60 160 18 73
Heat Treatment Properties of Formed Pitch
Pitch Quinoline
Tempera- Yield®)  Softening  Mesophase Insolubles
ture Pressure Time (% by Point Content Content
Example (°C.) (mm Hg) (min) weight) (°*C.) (%) (% bv weight)
2 455 4 15 64 310 70 24
3 450 10 4 75 320 90 24
4 485 10 5 74 320 30 40
3 480 10 7 78 315 80 13
6 480 10 9 83 320 90 25
7 480 10 7 32 340 95 50
8 485 10 7 70 323 93 46
9 480 10 11 73 290 93 20
(@Based on the starting material ethylene bottom
©)Based on the heat treatment starting material pitch
normal pressure of 500° C. or below were removed.
Further, in the heat treatment, the fused salt bath tem- TABLE 2
perature was made about 5° C. higher than the reaction Mesophase Pitch Spinning Spinning
temperature. The system was evacuated four minutes Used for Temperature Speed
after starting to dip the reactor into the salt bath, and 40 _ Reference  Spinning ("C.) (m/min)
the period after that point was regarded as the heat 2 Obtained in 420 100
treatment time. The obtained results were as shown 1n Example 2
Table 1 3 Obtained n 426 230
' Example 3
4 Obtained 1n 440 140
Example 10 45 Example 4
10 g of chloroform solubles of coal pitch (the aro- ) gbtﬂmﬁd ;ﬂ 440 230
matic hydrogen content as measured similarly as in ’ O‘I';":EEEZ - 420 -
Exampie '1 being 85%) was cha_rg‘ed Into a reactor of 40 Example 6
ml capacity and heat treated similarly as in Example 1 7 Obtained in 440 150
under conditions of a temperature of 490° C., a pressure 50 EEHH}PIZ 7 10 -
of 10 mm Hg and a time of 15 minutes. As a result, the 2 Obtained in =2
. : . : . . Example 8§
yield of the pitch obtained was 34%, its softening point 9 Obtained in 390 120
was 300° C., its mesophase content was 60% and 1ts Example 9
qguinoline insolubles content was 20%. 10 Obtained in 390 420
55 Example 10
Reference 1
The pitch obtained in Example 1 was melt spun at B e 11
408° C. using a spinneret of a hole diameter of 0.5 mm at | AaImple
420 m/min. Thereaiter, the temperature was raised to 72 g of the ethylene bottom used in Example 1 (the
270° C. in air atmosphere over 3.5 hours, and main- 60 boiling point at normal pressure being 170° C. or above)

tained at that temperature for 45 minutes to render it
infusible. Then, it was further heated at 1000° C. in an
argon stream at a rate of 3° C./min. to obtain a carbon
fiber. The obtained fiber had a diameter of 10 um and
showed anisotropy oriented in the axis direction by
polarized hght microscopy examination. Its tensile
strength was 248 kg/mm< and the modulus was 14000
kg/mm-.

65

was charged into an autoclave of 120 ml capacity,
which was then pressurized to 70 kg/cm? with hydro-
gen. The temperature was raised from room tempera-
ture to 450° C. over 100 minutes and maintained at that
temperature for 80 minutes to effect a reaction, during
which the maximum pressure reached 150 kg/cm-.
After cooling to room temperature, the contents were
removed and distilled to remove the distillates having a
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boiling point at normal pressure of 470° C. or below.

Thereby a pitch was obtained at a yield of 18% based on

the starting material ethylene bottom:. The aromatic

hydrogen content of the pitch after the hydroen treat-

10

fiber. The obtained fiber had a diameter of 11 pm and

showed amsotmpy oriented in the axis direction by
polarized light microscc:py examination. Its tensile
strength was 210 kg/mm-— and the modulus was 13000

Experiments similar to Example 11 were conducted
except that the conditions for the hydrogen treatment
and heat treatment were changed to those set forth in
Table 1. Moreover, in the distillation after the hydrogen
‘treatment, the distillates having a boiling point at nor-
mal pressure of about 500" ¢. or below were removed,
and in the heat treatment, the fused salt bath tempera-
ture was made about 5° C. higher than the reaction
temperature. Further, 4 minutes after starting to dip the
reactor into said salt bath, the argon gas flow began.
The results Obtalned were as given In Table 3.

References 11-16

The pitches obtained in Examples 11-16 were spun
using a spinneret of a hole diameter of 0.5 mm. The
spinning temperature and the spinning speeds were as
shown in Table 4. | |

With the pitch fiber obtained by melt spinning in
Reference 11, the temperature was thereafter raised to
270° C. 1n air atmosphere over 3.5 hours and maintained
at that temperature for 45 minutes to render this fiber

45

30

35

ment as measured by nuclear magnetic resonance was 5 kg/mm?.
TABLE 3
- __Hydrogen Treatment ~ Puch after
Time to - Hydrogen
Raise Pitch Yield Treatment
Tempera- Tempera- Residence Charging Maximum after Aromotic Hvdroﬂsen .
ture ture Time Pressure Pressure Distillation(¢) - Content
Example (°"C.) (°C.) (min) (kg/cm?) (kg/em2y - (% by weight) (96)
12 460 120 80 70 155 20 | - 72
13 440 123 20 70 129 19 56
14 460 129 80 20 - 96 22 __ 67
15 480 20 20 60 4] 22 61
16 500 42 42 60 160 18 : 73
Heat Treatment Properties of Formed Pitch
Rate of Pitch - Quinoline
Tempera- Argon Yield(#} Softening Mesophase Insolubles
ture Passed Time (% by Point Content ) Content
Example (°C.) - (1/hr) ~{min) weight) (*C.) (%) (% by weight)
A SR Sy S A
12 485 24 10 71 300 95 12
]3 485 20 8 73 330 100 50
14 480 24 0 75 325 95 25
15 483 24 8 71 320 05 40
16 450 25 10 74 290 9% . 22
(@ Based on the Slurling material ethylene bottom
(b)Based on the heat treatment starting material pich
63%. | |
After the hydrogen treatment, 10 g of the aforesaid 30
-pitch was charged into a reactor of 40 ml capacity and |
dipped into a fused salt bath previously maintained at TABLE 4
490_“ C.1n an argon stream. As a temperature of 485° _C. Mesophase Pltch - Spinning Spinning
was reached in about 4 minutes after starting to dip, heat Used for - Temperature Speed
treatment was conducted while passing argon at a rate 35 __kclerence  Spinning (c) (m/min)
‘of 24 1/hr for 8 minutes under the same conditions. As R Obtained in 388 320
a result, a heat treated pitch was obtamned at a yield of Example 11 :
. ) T 12 Obtained in 390 420
72% based on the _charge;d pitch after thg hydx:ogen Example 12 |
treatment. The obtained pitch had a softening point as 13 Obtained in 440 150
examined on a microscope equipped with heating stages 40 Example 13 |
of 295° C., a mesophase content of 80% and a quinoline 4 Obtained n HO #20
. . . : . - Example 14
insolubles content by JIS K 2425 centrifugation method 15 Obtained in 430 200
of 22%. | Example 15 |
| - 16 Obtained in 390 420
EXAMPLES 12-16 Example 16 |

Having now fully described this invention, it will be
apparent to one of ordinary skill in the art that many
changes and modifications can be made thereto without
departing from the spirit or scope of the mventlon as set
forth herein.

What 1s claimed as new and desired to be secured by

Letters Patent of the United States is:

1. A process for producing mesophase pitch wherein
about 40% or more of the mesophase in said pitch is

 quinoline soluble mesophase, which consists of heating

60

63

infusible. Then, it was further heated to 1000° C. in an

argon stream at a rate of 5° C. min. to obtain a carbon

a pitch having an aromatic hydrogen content of
50-90% at a temperature in the range of 430°-550° C.
while passing an inert gas thereover until at least 409% of
mesophase 1s formed.

2. The process for producng mesophase pitch accord-
ing to claim 1 wherein 60% or more of the mesophase
contained in the mesophase pitch is qumolme soluble
mesophase.

3. The process for producing mesophase pitch ac-
cording to claim 1 wherein 709 or more of the meso-
phase contained 1n the mesophase pltCh 1S quinoline
soluble mesophase. .
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4. The process for producing mesophase pitch ac-
cording to claim 1 wherein said mesophase pitch com-
prises 70-100% of mesophase.

5. The process for producing mesophase pitch ac-
cording to claim 1 wherein said mesophase pitch com-
prises 90-100% of mesophase.

6. The process for producing mesophase pitch ac-
cording to claim 1 wherein the pitch having an aromatic
hydrogen content of 50-90% is produced by heating at
a temperature of 400°~520° C. in the presence of hydro-
gen at a pressure of 5-250 kg/cm?, a residual oil ob-
tained by the decomposition of petroleum fractions.
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7. The process for producing mesophase pitch ac-
cording to claim 6 wherein the residual oil 1s that
formed when producing ethylene by the pyrolysis of
petroleum fractions at 700°-1000" C.

8. A process for producing mesophase pitch wherein
about 40% or more of the mesophase in said pitch 1s
quinoline soluble mesophase, which consists of heating
a pitch having an aromatic hydrogen content of
50-909% at a temperature in the range of 430°-550" C.
under reduced pressure until at least 40% of mesophase

i1s formed.
E % kS & - 3
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